Characterization of acylating and deacylating activities of an extracellular phospholipase A2 in a water-restricted environment.
The behavior of porcine pancreatic phospholipase A2 (ppPLA2) in monophasic low-water media has been explored, for the first time, in a systematic manner. It has been investigated how a number of variables can modulate both acylating and deacylating activities of the enzyme, and several interesting, unexpected results are presented. Among the most relevant, when placing ppPLA2 in the water-restricted environment, are the following: (i) it displays a remarkable alteration of its specificity toward the substrate polar head relative to all-water medium; (ii) it is quite severely inhibited by lysophosphatidylcholine (LPC), which has important implications, particularly concerning its acylation activity; and (iii) it exquisitely discriminates between saturated and unsaturated long-chain fatty acids when esterifying them with LPC. Finally, it is also illustrated how these results can be exploited to optimize the catalytic performance of the enzyme in nonaqueous medium and obtain a nearly 30-fold increase in the yield of phosphatidylcholine synthesis with respect to previously reported data.